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Background: Using a novel non-invasive, visible-light optical diffusion oximeter (T-Stat VLS Tissue Oximeter, Spectros Corp., Portola Valley, CA) to 
measure the tissue oxygen saturation (StO2) of the buccal mucosa, the correlation between StO2 and central venous oxygen saturation (ScvO2) was 
examined in children with congenital cyanotic heart disease undergoing a cardiac surgical procedure. We hypothesized that StO2 correlates with 
ScvO2.
Methods: All children with congenital cyanotic heart disease undergoing a cardiac surgical procedure were eligible for enrollment in this IRB-
approved prospective observational cohort study in a cardiothoracic intensive care unit. Paired StO2 and serum ScvO2 measurements were obtained 
postoperatively and statistically analyzed for agreement and association.
Results: Thirteen children (nine male) participated in the study (age range, four days-18 months). Surgeries included Glenn shunt procedures, 
Norwood procedures, unifocalization procedures with Blalock-Taussig shunt placement, a Kawashima/Glenn shunt procedure, a Blalock-
Taussig shunt placement and a modified Norwood procedure. A total of 45 paired StO2-ScvO2 measurements were obtained. Linear regression 
demonstrated a Pearson’s correlation of 0.58 (95% CI, 0.35-0.75, P < 0.0001) and a R2 of 0.34. The slope coefficient estimate was 0.95 (95%CI, 
0.54-1.36) with an interclass-correlation coefficient of 0.48 (95% CI, 0.22-0.68). Below a clinically-relevant average ScvO2 value, a receiver 
operator characteristic analysis yielded an area under the curve of 0.78. Statistical methods to control for repeatedly measuring the same subjects 
produced similar results.
Conclusions: There is a moderate relationship and agreement between StO2 and ScvO2 measurements in pediatric patients with a history of 
congenital cyanotic heart disease following a cardiac surgical procedure. This real-time monitoring device can act as a valuable trending adjunct to 
standard non-invasive monitoring where serum ScvO2 sampling currently assists in the diagnosis of low cardiac output following pediatric cardiac 
surgery.
